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ABSTRACT , w 

A study examined children* s conceptions about 
nutrients and the dimensions underlying their classifications of 
foods into groups. Children (5 to 11 years old) claslsified 71 foods 
into groups by whatever ^criteria they wished. These classifications 
were recorded, as we;re the children's answers to questions about: 
nutrients and. their responses in tasks assessing cognitive 
developmental level. Analysis of classification data yielded four 
major food groups. One difference from the "Basic Four" food groups 
involved the presence of a sweets group,. Analysis revealed common 
underlying dimensions of sweet vs. non-sweet f oods** and meal entrees 
vs. drinks and breakfast foods, suggesting that perceptual, 
functional,, and physical properties of foods influenced food 
classifications. Only "concrete operational" children were influenced 
by "dimensions involving degree of food processing and food origin'. . 
Understanding of nutrients improved with cognitive developmental 
level, but generally poor understanding was evident. Results 
highlight the need to design health education curricula that are 
appropriate to students* cognitive developmental levels. 
(Authors/CJ) ^ 
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Abstract 

Despite the widespread use in nutrition education 'of a nutritional . guide , 
describing the Basic ^ Four Food 'isrcups, previous studies ^ suc^est that 
childr^ lade the concepts -assumed in use of the guide.' This study., exarnirvsd 
children's oSnceptions. about nutrients and the diinensions underlying their 
■ classifications of foods into groups. Children aged 5 to 11 (59 girls and , 
56 boys) placed 71 food^ into groups by whatever criteria iiiey wished. The 
bases of these- classifications were reobrded, as were iiie children '^s answers 
to questi6ns about nutrients and their ^responses in tasks l|sessing 
cognitive developn^ntal level. A cluster analysis of the clalsificaticn 
data yielded four major groups of fcxxas,-.but differences fron the Basic Fcur 
included presence of a sweets aroup. . Multidiinensional scaling" analysis 
revealed cannon underlying diirensions of sv«et vs". non-sweet foods and meal 
entrees vs.. drinks and breakfast foods, suggesting, that perceptual, 
. funl^tional, and physical prcperties.of fdods influenced fooS classifications 
By children r^ardless of Wtive developr^ntal level.' However, only 
"ccncrete c^^erational" children were influenced by dinensions involving 
degree of processing of foods and origin of fcods in plants or aniiial^. 
^r.3erstanding of nutrients iirproved wiiii cognitive developnental level, but 
generally p.or understanding was evident, ^e results hi^light iiie need to 
design health education curricula^ that ' are" appropriate to students- 
cognitive developn^ntal . levels ..a«3 to their naturally occurring 
^conc^tualizations. Psychologists may contribute to this effort by 
detailing cognitive and nx^ti-vational determinants of eating behavior, in 
relatioh to ncdels of carminicaticn effectiveness and self-regulation of 
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Spc^taneous Classification of Focds b/ Children 
at Varying Cognitive' Developmental Levels 

«u«Ucri educators have £req.anUy notad' .tfeat nutrition educaticx,, 
m ^ conducted .in a -n«n„er to be understood a^ effectively acted -^n- 
to Wn, ^ut desirable' ^ti., practiis ' (National Conference on NutriUcn 
Education, ■ 1980,. *ite -Hojse Co^erenc Foo3. Nutrition and Health.; 
1970)'. T^ordingly, nutritionists tave through a,e decades desired for . 
p^lic .^aucaticn various fc^ guides *i* ■;ccnvert «,e. professional's 
saentificlcnowledgeof.focd co^sitiop .and »trient *e^iren«,ts for 
health into a practical plan fer selection 1, thcie withc^t training in 
nutriUon.. (Pennin,;on, 1977, p. 53). The Basic Fc«r or. «,e Fc«r ^ _ 
Groups, vMch is the ^ide currently us^ wit^ all age groups, is especially ' 
" ular' with childr^ inas«d,.- if presides relaUvely ^ specific . 
\nstructio,. to he understandable to *ildren. ^us in a revi«. 6f 

„utria;n eduoauan research studies and curricula used in the pa.t ^decade, 
Ccntento (1981) found that- the „.^rity «re based on teaching about «,e 
■ ^ Pocd Groups. Yet, as Ught and Cr*in (1981) note, "^ere is no recdM 
in' ^ nutriUon literature of scientifically desired studies, to test «,e 

^ " arv^ "technical ly accurate food guides 

usability aspects of any food guide, and tecnnic y 

, . q rPTT^ntoered. ard effectively used ty their 

fail if they cannot be understood, remencerea, cu 

intended audiences" (p. 59). 

^ ' 4->,ai- suaaests that children may have difficulty 

There is sane evidence that suggesT:s ui 

--Fio^Hon svstem that places foods into groups largely 
understanding a classification system uid ^ 

on the ^sis of their nutrient cx.:^siticx. as is ^e cse wi«. the Ba.ic- 
Jour ^st^. For example, in '^is syst^ -t, beans and nuts are placed 
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■ into the same giroups.based op their high protein^ content, and , orange . juice 
and ^ato chips are placed into the'sanie group because they are deriv^d^ . 
f ran fruits and vegetables which are grouped together because of their hi^ 
.cbncentrations- of essential vitanuns and minerals. In addition, several 
•studies surest that children do not relate nutrients to food anS its, effect 
on the body. In one study with children 5 to 11 years of age {Contents 
1-981), the youngest viewed foods as unchanged' in the tody. _Sli^tly older 
• -children-- viewed foods as tmdergoi]hg_ seine changes in 0.ysical form (e.g. ^to- 
snBll.particles)butonlyafew%f 'the oldest children danonstrated an 
■uhderstax^ing that food bfou^t atout its effects cn ^e body, though 
conponents of food -^called nutrients'. In a simlar vein, the younger 
^ children had difficulty un3erstanding that sud. terms as "sugar" and 
' ■Vitamins" terms they were, familiar With - were" ,con?onent.s of ""^ood." 
"^agy (1953)' ar.3 Gellert (1962) found very simil^ beliefs about the fate, an^ 
effectof ^ood.an the body aiHDng children of the same' age group. All three 

researchers ' interpreted their results in Piagetian terms as resulting fran 
' the limitations irf understanding iir^sed, by children's cc^itive 

^ developrfental level. ^ * 

■ Because d^ildren may have difficulty understanding a' nutrient-based 

- food Classification system, research is needed'on the bases children do 

indeed use to Classify ;oods. This i^omation could be used to develop 

teaching strategies and foc;d guides that are nore effective for children. 

"V Accordingly, the present study was designed to investigate (a) the groups 

-into which food, are spontaneously classified by children aged 5 .to 11, (b) 

the dimensions underlying classification judgments and (c) children's 

'understanding of nutrients. B.ecause considerable changes in cognitive 
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developnent cxcur. during thi^s age rang;, the Vudy also investigate. Whether 
childten^s uaaerstandings • and- classification system^ ' change witlj 
develc^mental level. . 



Method 



Sanple ' - ' 

. Participants were children trm. ^ urten ana three sub>rtan public , 
, schools m t»o.n«trcEolitan centers in the.Sr,erican northeast. . Biere ware 
115 wAicipants all - 59 . fanales ana 56 n«les: 16 blacte, ' 20 . 
Spanish-SEealdnj, a„a 79.v«ites. They were ^Uy ndddlc-cl^ss with a few 
of Sian fron lo^ s<^ioeconardc classes. 11.ey ranged in age -fran 5 to 

11-1/2 years. ' ' , 

ftssessnent ^ Cgnitlve DeveloCTental Legl 

fte participants were classifiea into pre^ra.ticnal and concrete 
operaaonal stages c„ the basis of t«. stindara Piagetian taste= -a 
• conservation of substance ta^ involvi^ clay balls (1^11 ana Ogilvie. 
I960) ar^a'a classificaticn' taslc in *i^ Alid is presented with 

pictures of audcsV birds, anl^ls, aM „»^.'.= ^ is aslcad to place 
th»> in groups labelea "ducks," "birds," ard "anl»ls" (I*elder and Piaget, • 
1964). .Childr'en were classified as' pre-c^rational if they ca>ld. not 
understand that a clay tell had the s^.^ of ^bstance.*e„ its shape 
was changed'and if th^ classified cn the basis of irrele,«„t variables and 
■ could .pt understand the notion of ir.clusi«, of classes (Piaget 's "stage I" 
classifioatlon). children were classified as concrete operational if they 
^erstcod the «tion of conservaU^ of ^bstance and, if they de„cnstratea 

^ *.^^r,^f a -hierarchv of classificaticxi and .the 

an understanding of the notion of a hierarcny ^ 

. -, • ' T-o arf» other aninals besides birds, for 

quantification of inclusion (there, are ocner ^ , 
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exanple). Chiidren v;ere designated early concrete reasoners if they were 
only partialli' successful at the classification task tPiaget's "stage II") 
and were designated "late concrete reasoners (Piaget's "stage III") if they 
were -iinnediately ' successful and corplete^at tl^6 task. Fra^ these tasks 28 
childrefi Cages 5 through 8) deironstrated pre-cperational thinking, 38 (ages^^ 

6 through 10) deirons^ated early concrete cperational thinking and 42 (ages 

7 through 11-1/2) ^nstrated^ a mature classification ' behavior or fully 
'concrete cperational thought. Because tasks for assessing fomal 

cperational ^ thought were not used, hcwever', sam of the children 
derronstrating nature • class if icaticri abilities have been " fornal 

riasoners.-' Cc«nitive developn^nt level was not. assessed /or 7- children, so 
their responses were cxrdtted whenever data v^re analyzed specifically by 

cognitive levpl. , * . ^ 

Interviews 

Tl^e i^ter^iews cn children's fcx^ classificatio. syste^r^ were conducted 
ir^ividuaily,^ usually in seme unused^ roan in th'e given school. Ihe child ^ 
was presented with pictures of 71 foc^s; 11 of which were ndxed foods 'such 
as sa'na^iches or spa^etti . and meat saude, a.^ the x^ihder were single 
iocd items. The child was then "instructed to classify a.e foods by groups . 
that were alike inWway or shcxald be in the san« grca^. The child was 
told that «.is task was not a test, that there were no right or ^ wrong 
ans^ers,. and W we would not discuss with the t^d.er or parents what he 
or she did in this session. We emphasized that "v« are interested in which 
foods you «.ink should be put in the same groups and why." The foods placed 
together into groups were recx^ded on tally sheets. ^e child was then 
asked .why the foods were placed together in that particular way, arid, the 
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labels the diild gave to the groups were recorded — labels such as 
"fruits," "sweets^," '"breajcfast foods, " or "junk* food^." - . ' . 

The food classif icatio!^ task was . foUcwed "by an interview on the 
child's understanding of nutrients.- The child^was asked if sAie had heard 
of the terms "proteins," vitamns," "carbDhydrates-^' and "fats>' and, if so, » 
to explain what they were. These . technical terins,^ especially 
"carbohydrates," were chosen over more colloquial versions , .because they are 
the cnes fcund ^ food libels. This portion of the Hiterview was tape 
recorded. The tapes were later transcribed] and a content' analysis qf ' the 
transcriptions was carried out, • *• 

Data Analysis ' . , , ' 

The data frdn the classification task -'were analyzed ' in three ways. 
First, a large tally sheet was constructed containing a. listing of all the 
food groups creked by the il5 phildren base^ on the labels ' the children^ 
gave to the groups. Th^^-^fercentege of children fomung each of these groups 
was calculated, r^e placement into categories of selected foods of special . 
'interest to nutrition educators, was noted - foods sud. as beans, potato " 
• chips, ice cream-or eggs. , Classification" by such properties as shape, 
color, or- meals was also noted whenever such systans were used. 

second, the placenent of foods into -groups was represented in a natrix 
\^ vMch.-*each ro^ ^ or column represented one of the 71 foods, and each 
element within the matrix indicated the percentage of children who groi?.ed a' 
particular food with another fobd. In effect, the matrix encoded the' degree 
of similarity of foods to cne another, thus permi-tting use^ of appropriate 
multivariate statistical analyses. Cluster analysis was perfom^ed by the= 
BMDPIM program (Dixon ^&9rown, 1979) using the maximum distance method 
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(•Baker, 1974). Multidimensional scaling analysis (MDS) was perform^, ty the 
INDSCM. inethod {Carroll & Ghang, 1970). The raticJiale for these particular 
analyses will be p^vided in presentation of results. - ^ 

;The transcriptions' of children's descriptions of the various nutrients * 
.were also analyzed. 'The responses " were ' grouped' into relatively siiiple - 
categories accx)rding to the level of understanding that afpeaired to-be . 

. dotionstrated. . , * 

• All of "the above analyses* were carried out separately for .children at _^ 
each of ^eie*hree cognitive developrient^l levels pre-operational r-^ly 
concrete operational/ a«a late concrete operational thought - in. order to 
exandne 'the influence of cc^itive developmental level bn the diimnsions 
• uWrlying children's food' classifications and -on their understanding of 
■nutrients. Because the statistical 'or practical significance of group 
differences is, in. soire instances, difficult to deiermine in these data, . 
only the nore striking and suggestive findings .of this nature 'will be ^' 
-reported.. For ex^ple, a natrix of sindlarities of foods was calculated 
withix. ead. ' cognitive dfeVelopr^entat level, and analysis included^ 

axpari«.ns between groups. Due to lindtaticf.s on the nurriber of foods^ that 
could te- analyzed by the multivariate"" statistical n>ethods, 44 of the ^ 
original 71 foods were selected for these analyses, ^e foods retained were ^ - 
ones that captured the variety of .categories 'and dimensions as 'ascertained 
fran pr^limnary multivariate analyses of the complete set of fooSs^ 

Results . • • / 

T^e iman nuirber of food .groups formed by the oitire sample v^as'S.? vath 
a nedian ,of 7.5 arxa a' range of 2 to 20. About two thirds (65%) of the 
children formed^ 5-9 groups, and atout" one third (31%) formed 7-8 groups. . 
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Food' C ategories as Described Children ^ _ ' ' . . - , - 

From th^ terms -used' by tlie ch?.ldren to' desoribe ^ their groupings, a 
' classification sdheije was developed. Thjs.schfeme is^^shcwn in Table 1. 



Insert Table 1 about here \ 



» Mo5t (100) of the .(diildren used tradd.ticnal 'semantic categories as. criteria 
■ . - ^ ' - ' ■ . * 

for placing' foods into -groups (e.g.. fruits, breads, vegetables-, etc.). 

Many (28-47) also used functional criteria (i.e. meals versus^ snacks) to 

place fbcx3s into groups (e.g. ' .dinner foods, snacScs) . Criteria denoting 

V evaluations of the nutritional quality of the food items were also used . by 

jomy. (45). The criteria of taste and texture were, also. used by a sizable 

nuntoer '(39). Sweet items were included in this category only if the child 

actually used the word "sweet" to describe the group (as 'opposed to using 

words such as dessert or jurik foods to describe them) . The critericn of 

" food likes .-or dislikes was used by only op child. ' It was strjJcing that 

' \none of the children used nutri.ent terminology in describing .the basis for 

classifying foods (-e.g. "high protein foods"). The numbers in Table 1 add 

up to..more than' 115 because sons children used more than one criterion for 

classifying foods. _ • 

The nain categories formed by the children as labeled and reported . to 
the' interviewer are^ shown in Table 2. It can be seen that all the children 
fanned a sweets group; 5C% a fruits group; 50% a Vegetable group (only 25% 
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formed a contoin^. fruit and vegetable-. group; While th^ remainder classified 
both fruits " and v^^etables. with meals)? 48% a drinks group; .. 24% a u^'irx 



grcxip; an^. 20% a threads and grains* grcup. 



Additional Classification findings' ar^ presented .in rel-aUoh,.tG the. 
traditional Foul: . Food* tfroup clas^ication system,, in Table 5. ^ G^ildren 
were fcuhd to violate this classification .system in various 'ways,'^^e.^. ,* bj- ^ 
never placing befins in the meat gr,oup, atxi nevet placing 'potato chip6 in -the ? 
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vegetable group but always with pretzels ajid/or crackers. ^lilk was^ 

classified with driiiks 42% .of the tdiiie, and ice cream M{ith sweets 7C% of, the 

tine. Iran these data it appears that sope g^roui. designations ' corresponded 

with nutritionists' ^-gtipings (fruits, vegetables' and meat) ^,*iile others did ' 

not -(sweets, snacks, beans, and^ drinks) / In addition, many items (sudh- as 

dairy, grains, ana potatoes) were ambivalently classified under many^ 

» 

different group designations. , 
ClusteV knalysis of Food Groupings \ 

: Thfe purpose of the cluster "analysis was to identify recurrent groupings 
of foods cn the basis " of a defined, multivariate data analysis procedure 
"applied tD data previously aggregated into a^ singl4 matrix as described" in 
the Methods section. Results -of the clustering procedure were e^^nfed to 
identify the mDst encoipassi^^g' groupings of foods.. ^and the next leVel^'of 
^\lusters within those groups. Eight of the latter clusters may be s4en in 
^Table 4: fruits, vegetables, meat, mixed foods, s^^eet foods, breads and 
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breakfast foods, dieese and yoghurt, and.drfriks. Sqjie of iiie clusters have 
quite hi^-withiii-groop Similarity; - fruits have a median similarity index 
of 90 on 'a scale of 1-100; vegetables, medians ofr.^7-81; meat and fi^, 
medians^^ of 79-85; ^d ^ sweets arid desserts , 65-67.: , Others had.lcwer 
.within-griup similarity i«aices^ -- bireads and br^fast fiids (excluding 
breakfast , cereals): nedians of 43-64; :mixed_ foods, 45-48; cheese an^a 
y"c^)iurt, 43rv;ana";dririks, 52. ' These eight subgroups, vere clustered, info 
four larger' groups, but they were rx>t the Basic Four Food Groups. As in 
results reported ir^ Table 2, 'the fruits, vegetables , '.and meat groups shewed • 
the nobt correspondence with the nutritionists ' classification system^. 
•Moreover, sweet itans^a^ainemrgeda^s a distinct groups '. The hesit^ 
by children during the intervi^ ^s to hew to classify „the remaining 
iter^s- .A the grains, breads, dairy, and .driiiks --.corresponds with 'iiie lew 

/ 

within-groCip similarity indices for these clusters. ' . ' . 

Multidijnensional Scaling (M&l Anal^-^ Fogg Categories • 

The IND6CAL MDS program was used to represent children' s food- ^oupings 
in di^nsional fashion. -As ^ consequence of the' way ttie data were 
aggregated before inpdt to INDSCAL, recurrent placements of foods into the 

■ san^ group are .represented by locating foods near c^e another in the 
dim^ional space. Conversely, foexJs placed in different groups are located 
at cpp^>sing ends^ of diji^ensions, and examination of iJiese oppositions reveals 

/the underlying, bases of food classification. Furthermore, 'as a consequence 

' of '^ aggregating data separately at' " each ' cognitive^ de^^el9pT>ental level, 
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MBCSL proviaed infcrnatlon atout differences ainong^ the three levels in 

dinienglcnal perceptions of foods. 

^ detennine ^ n^r of diimnsions wi«i *ich to represent data, 
MDSCAL solutions were obtair^d all^9 one, tv«, tl^ee, four and five 
•di^r^ions, aM a,e J^rianoe aa:c«r*ed for" e.and.«d for fea* miction. 
,The one-,, -o^, thr.e-, four-, a,>a five^ai^Knsional solutions accounted for 
•45%, 64%»?5%, 81%'^ 81% of the virian« respectively. Because increa.sing 
of variance wgre expl^ned as di^nsicns 2 «^ough 4 were included 
In fte scaling solutions (but not v^th the addition of di„.nsicn 5). > 
fcur^nsional ' solution was *osen to represent «.e data. Fi^e 1 sl„,s 
the positions of e,e 44 f cods on di.e,.i^s 1 aM 2 of four^i^ensional 



INDSCMj solution. 
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. • Bi^i^n 1 is sea>.in Fi^re Tto distin^sh fco^s su* as ..ndy, . 

^ ca.es fro, oU^er a:^ is «.e«fore interpreted as a 

di^^ion of ^ versus f-is. TMs intert^etaUon accords witl, 

previous findings of study. ^ in Table 2, 1C« of the 

children for^ a "s^eet-s" group, v^^er labeled as desserts, c^es. car* 
or sheets, and 25% of.the d^^dren specifically labeled tbe group as 
Mso, in ^ Cluster analysis sb<^.in Table 3, ^et fcod ite^ are all 
clustered together and form a disUnctive group. 
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Diir^nsion 2 appe^s to distinguish feeds oi tesis of their 

func±ions as well as in their physical properties. A shortO^and label for 
the dimension is entrees versus rn^ versatile foods and drir^. The 

diimnsion cx^rresponds in part with the findings given in Table 2. «.at 
25-30% of 'the children classified fpa^s by meal categories (appearing! at the 
bottcm of the figure) and, 41% specifically created a breakfast foods 
cat^or, (containing seme of ti.e fcxxis at the- top left .of the figure). 
Ho^eve^, physical properties also may u«aerlie Js di^nsdon .because drinks 
appear at.«.etc^extrenB of the diir^nsig,. Fi^re 1 overall provides a 
triar^ular scheme, the points of triangle containing (a) drinks and 

breakfast feeds, (b) meal entrees with meat, and (c) ^eet snacks. 

* Figure 2 sha.s diir^nsions 3 and 4 of the INDSCAL solutior^. ii^nsion 3 



Insert Figure 2 about here 



aH«ars to dlstln^sh l-£ ESSSSSS^ fe^ "^"^^^ 

^ Wahlz processsi ^ - ^ ^^^r' ""^ 

also fro. interview process itself *ere perceptually easily 

racc^zable - feeds - v»,id, also ha^- to he'the *ole, less prccesse. 
.r.s. sua, as vegetables, ftuits, ^ «at - v.re first groups to be 
fom^a. The ca,er iten. were nore prcfclenaUc icr children to cWfy, 
often leading to the proliferaticn of groups and subgroups and anbiguities 
as to *ere to place ite.,. (e.g. ^e^er to place brealcfas't cereals with 
breaMast fo=ds or wi«, cereals and grains) . In addition, mxad foo3s were 
often together regardless of «.eir c^sUtuents. This di^icn also 

ai^ars to include the notion of nutritio,«l quality, because the less 
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processecJ foods tend to be . higher .in nutritional quality while the more 
processed foods tend to be Icwer in nutriticml quality. Moreover, the less 
processed foods (e.g. fruits, vegetables) consistently had been placed by 
children in the "nutritious" categories, and the nore processed ones (e.g. 
tvdrikies) in the "junk food" category. 

Examination of the foods cn opposite ends of dimension 4 suggests it il 
an ' aniiial - versus plant dimension. While it is possible that this 
distinction was nade because of nutriticml differences in foods instead of 
. a siinpler distinction in the origin of the food", there is littl'e evidence of 
this. Again in Figure 2 overall, a triangular pattern emerges, as a^ 
consequence of the fact that plant-originated foods ^^ry in the degree of 
their processing While this is less true of animal foods. . 
influence ^ Cognitive Developmental on Rel^ ^LSP^tance. of 

Dlnvensions ^ 

The INDSCAL program provided the additional information of the extent 
to which each of the four diimnsions was in evidence in the data fran each 
cognitive developmntal level. Table 5 presents this infomation, expressed 
^ the sensitivity or weight given by children in each group to each 
dimension . 
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Relative to other groups, pre-operational children weight diir^nsion 1 
very highly (0.68), dimension 2 no3erately ^0.38) , . and the rgmaihing 
dimensions cnly slightly (0.25 for a.th)^ ' Concrete operational children 
give dimension 1 less.weight (0.51) than the pre-operaticnal children, and 
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they give similar, though 'less, weight to the remaining three dnnensions 
(.45. .39, " ana .35, respectively). Ihe wei^ts fran=. late 
concrete-operational children c3iffer little fro. early concrete -operational. 
Nevertheless, ihere appears to a trend tc^rd increasing weight on the 
last two .dimensions with increasing cognitive developr^nt . While the 
weights cn din^nsion 1 ^^dif f er only tetween pre^zperational and oxacrete 
operational children, thelights on Wnsion 2 do not differ sizably 
between'any of the groups. 
Uraaerstanding of nutrients 

A surti of caiiiaren's understanding of the tenns "proteins," 
"vitamins," "carbohydrates," and "fats" is sh»n in Table 6, It should 
«,tedthat these are understantogs as de^nstrated in an open-ended- 
i^ividual intervie« setting.- Settings in which cues are provided sucS, as 



Insert Table 6 about here 



nutrition l.,c«ledge tests with multiple choic^ite^ nay yield different 
results. Clearly, in this setting children demonstrated a,e roost taKMl^ge 
about' Vita™, and the least ^t carW^drates. ^eir descriptions in 
general reflected only very simple u,*rstandings of nutrients. Proteins 
and vitaMns were gccd for ya. ard v«re often conftased wiB, ^ o^er, even 
^ early aM late concrete oj.ratic«al ^Idran. As one early concrete 
operational child ccmnented, "'protein' is not a noun, ycu y:^: it's an 
adjeotiw n^ng 'good.' lhat is, 'protein' n^s 'good' fcod. ' " «hen 
direcuy asked, 40i of the pre-cperatioml and 15% of a,e early concrete 
cperaUcral ddldren stated that vitamins were found in pills only. - 
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F.^ were generally held to be t«d, n^ing cne^ fat. Most Alldren 
r^^ ttat fats are fo«„d in ^at. ^ sa» n^nUoned nulX. A f of *e 
ear'ly ani late concrete o^raticnal children „.ntio„«a t^t . fats were 
reseda energy Sr were need«5 by ^e fc^y of the ^ildren 

carW^ytotas. A f^ of ihe lata concrata operatic^l children 
a,ou^t it «as sowing «,e ho.y needs and thoa^t it v.s associated 
sugar a:.a was « for you. ^ of ^ . early ccncrete children's s^^ 
^nts are revealing and fairly r^resentativa = "I have seen these words, 
on cereal b=xes before b^ I do not *at ^ -an, " and "I have heard 
^ „„, and dad ta^ about «,e,e weds b«t they are too hard to.understand." 

Discussion 

■ Children's spontaneous classifi^ti^s of f«^s, ^ di^nsi^ 
underlyi:^ «.se clas.ific.tia.s and changes, in these conceptions «i^ 
.o^itive develop^nt Mve be^ descfi^d in sane detaU- ^e^ edu^tional 
• '^ications Of these results depe™., to sc^ degree, upon ^e.r 
interpretation i. relation to ^^ries of oc^tive develop-nt and *e role 
of o=3nition in the dynandos of eating behavior. ■ 
rwgvHve Develoiaiental TheCT^- 

^ge with cc^iUve develo^l level in . ^ -relaUve, 
. Of the f.^ di^nli^s as the ^sis of ^ildr'en's o^ssification 

"iud^ts be u^erstood in ten. of Piagefs de^Wl theory, 
especially the classification studies of l^elder and Piaget (1964,.. 
^rdi^ to these studies, pre-operaUcal children eia,er ,use rese^ance 
sortie - Whereby objects that resale ea* oU^er are placed toge«,er but 

^ different qroups of objects, or they may use 
different bases may be used for different gr 

«^w-ina — whereby ' air objects are grouped 
consistent and exhaustive sorting vmereoy 
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together 'cx. the basi, of one attril^te but one vMd. is based upon 
perception. With those li^rdtatic^s and frec^ent inconsistencies, this is • 

pre-classificatory behavior. ■ . ^ ■ ' • _^ 

Chliarar, then gradually develop 'the nctix=n of class and , class 
inclusion, i.e., the inclusta of ine class within *an enveloping or larger 
Class of ejects (A<B<C<D).. "-mis, Is called additive or hierarchK^l 
Classification. Children also, develop the abiU^. to carry out «ltrple_ 
.^rship Classifying. *ere an ohject c^ be placed Into ^e «^ one 
Class at- one- sa,^ ti^. Pi^get calli this «ltipll<^tive classification. 

Ch.inds of abilities develop ^.i^ultaneously. because, according to^ 
Piaget. "they excess cne ^ the san. ger^ral operational ^ of , 

organization" (1964, p. 290). ^ ' 

,.e act of classifying is a.„«ntal opeAuon carried out a> cognitive 
.epres^tations of ■o;jects and depends on the abstra^icn and retention of 
clear criteria^ Since s<.e Hi.a of classification Is necessary, lor 
Cganl.!^- e=c^rience ar. is illicit i. every iud^t or.inference, «,e 
.^U^ to Classic is essential, for inferential or logical thou^t. ^e 
develo^nt of ^ ability to .carry a.t t^e classification is thus a 
halh^. of cperaaonal bought. We will argue later ^ these abilities 
are necessary bcih to uMerstand ad^^ately the ^.triticnal Infonnaticn 

...q ¥^ art on this information m 
connunicated in eaucational programs and .to act on 

accordance with itotlvaticns to iralntain health. 

' m accordance wia, Piagetian develo£n.ntal theory, *e pre-.p«rational 
cUldren In this study (generally the 5-6 year olds) appeared to classity 
foods on the basis of two per^ptually concrete features of foa3 - sweet 
a:^ li^ld versus solid form, -sociated wi«, the latter di^ion 
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was another relatively less abstract basis of classificaticn - function or ' 
occasion- of eating foods, as meal entrees, versus breakfast foods. The 
greater weight E>laced upon the sweetness daii>ension recalls Birch's finding . 
(197§) that' for preschool children ( S-4 year olds) sweetn^s was a major 
salient dimension underlying their preference .judgments. Ihbs^ and other 
results fron the present study indicate that sweetness is, a major fkture of 
food fron preschool throu^ e'j.ementary school ages. 

The fact that concrete operational children in this study gave 
substantial iiiportance to all four of the diinensions reflects the increasing 
cognitive abilities of these children, including?, abilities to carry out 
n^ltiple n^mbership classification. Ih. nost.abstract dimensions, the thirds 
ar^ fourth, appeared to require ' the mor^ advanced cognitive abilities 
involved in identifying the original fc^rms of foods prior to processing or 

production. 

A cxi^tive developn^ntal interpretation was also made by y/orsley 
(1980) in a factor analytic study of secondary school and college nutriticn 
students' perceptions of foods. Ihe nutrition students' ratings of foods cn 
a series of bipolar scales were seen as corresponding to sane degree with 
professional focd g^uping syste.., although other criteria ihan ^nutrient 
canposition were pervasive. Secx^dary school students specifically 
enphasized evaluative criteria (goc^/bad, fattening) an3 preference (lining) 
"'and this was interpreted as reflecting ' pn adolescent tendency tcv^ard 
figurative or egocentric thought. In a study by Morton (cited in Worsley, 
1980), using multidin.nsio:;al scaling with 14 foods, sane relatively 
abstract or "advanced" conceptions Wete evidenced in ratings by adult 
laypersons arvS nutrition students. In particular, "nutritive value" was 



CHMM'S FOOD CIASSI^ICAIIONS 

.18 



..place o. ^ .-u, , swee / . ^^^^^^ ^^^^^.^ 

o-v, 1 ive the dimensions of tne pies 
instances rather l^e the _ ^^^^ 

^ Morton studies explicitly 
tt,e. Vtorsley nor. Morton ^ ^ ^^^^^ 

. 1 of their respondents, and neither , 
developi^tal level of their sp ^ the a.ly prior study 

* as the present study. J-" 

^ =":l,,.3 we.e aesi^ea .c. s»-- ai^ ^^^s 

;r;trt:...ea.;^.^^^^^^^---- 

sample.. . to- explain results of 

» „f its further iii{>licati°>>= aeserv 
prcent study, s<^_o notriticn 

partlo-lar, t.ec. ^-^^^ ^itlve aeve^o^- ..s c<.ur.a. " 
A nn+-il sufficient cognitiv ^ ^ 

.naeea, ^.cn ana Ke^er (a97 ) ^^^^ 

. ,.e^ "^r,:,!^... CUaren. - 

, nutrition ..cat^---J- „ra.ea to. 

"^^"^ " su* as s«e.s ..3us„„.^et. a. 

-us -2wusicn,t.e«.i.c. nu^ientscou. 

^erst^H^s of class ana clas .^^ 
. intr^ucea, .r e.a..e, „ tnat the 

cn «,e nutrient conten ^ ^3i.iUt..t^t a>iiare„ at 

.resent results ac not co^let^^ ^ 
^y^a^e c^tive aevelop^tal 
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oc... in aU ,.<.PS. -ve. .eo..c.. ana ^^.^ 

mthis paper suggest that su* attests anpng the- less 
otservations xn tJiis papei. . .. 

■ «e°not liJcely to be terribly successful. In any case, it 
develcpfed persons are not iixexy 

• ^i^i to use mturally occurring «>,ceptuali^txons , as 

MY te mudi nore practical to use nai: j , 

' * ^Hff»rent levels about health-relatea 

«,e basis for instructing stuaents of ar£fe,e„t le. 

of ftoa Choices, ana th4 present stuay revealea m^or aspects _ 
consequences of food cnoxces, 

of these conceptualizatiois. 

'.^ivational^E--.^.^^ 

' of nrac±ice and research relevant to healtl. and 

Ultimately the purpose of practice an . , ..^ - 

. • to induce healthful b^avior in the peculation, 
nutrition e^uCtxon xs to xnduce 

M^nire's (1969) worX on attxtuae theories ana 
Dravang upon Mc<3uxre s ^ , .-step" hk^^I of ca™ic^ 

r th.l and Hirschman (1982) described a sten moa^ ^ 

Leventhal and tixrb ^.p th^-nresent research 

a,at provides a useful perspectiW ^ .the relation of the preseo 

, 19821 The early st^s in the no3el 

to behavioral health (Mataraz^, 1982). ,1h ^ _ 

^cem asp^s-o.-the-ssage to be ca«nica.ea a. *-er it^is 
1.^, ^ersto.,. a. r^rea . «.e auaience. .e r«aining step^ 
. ,«ssaqe (with attenaant attltuae change and 

cor^mlr^ accepting the «ssage (wi ^ 

•v.<. tina-t- the earlier steps -have oeen i-- 
changing behavior, require that the 

■„„ has aetailea ainensicas of unaerstanaing of feeds ana 
previous discussion has aetai ^^^^^^ 

V"^*«i^ -^^'^^^ " . ^ f r better 

.^.^illbeunaerstcoaaM he «,ey ^^t be aesi^ed for, bett 

,hus fr» «.is perspe^ive, successful eaucHtion v»ia 
urderstandmg. Thus rrw" 
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■beneficial l^vlc change (c£. "Green, »e,ter. Deed.^. ^ 
partridge, 1980, describing additional "enablirig" factors). 

researd, reviewed ^ LeventJal ^ Hlrsd^an (1982, in relation 
step ^el ^es a ^^t. that Savior c^ge is facilitate as ^ 

«,e..ssage tells parUo^lar ^Wors 4,at will lead -to the health ^ 
e:^ance^nt goal of .the «5ucatic^l pr^, ^us even the ^e cognitively - ^ 
advanced children; Who ar'e ahle to understand abstract nutritional concepts,. . 
need concrete' infor^ticn about particular to eat in' order to satisfy 

nutritional a^ health needs, ^e use of sp^ific f*. guides in nutriti^ . 

t • urx.joT7^r to maximize the 

• ' Sr. ^nmrd with this notion. However^ x.o 
education is m accora wiT:ii _ * ^ 

effectiveness of &e food ^ide a^roa*, the group ™*ership of any feed 
■ Should . readily recc^i^le, a^ the gc.ls-.erve. ^ selecting parUo^ , 

foods shcxild be clear.. ■ 

The-thecreticl perspective holding that people draw ^pon their general 
^ ^cific ■W-.e in Cder to accc^Ush heal^ e^c^nt goals is 

elaborated in ..If,^,^ ^ r'""' \ ' 

^venthal, .«eren., . Strauss, 1980,. These nolels e.press_ aspects .0 
.alues, ^cwledge, *ills an. other factcs,. i^^lved - in the process of^ 
.dius^ing .l^havipr to aa,iev. ^atever ^Is the p^son »y hold In the 

• ■ . n^h' coals my include illness prevention and health 

present context, such goals niay 

. ^- ,rirt, effort .ndniraizaUon, pleasure 
prau^ion, -perhaps in conbinatron wxth effort ta 

^^.tion. a. other- desired outo:^s. Indeed) withc^t undue drstortron. 
^ Of t^. longstaning ^ -of health b^^dc appear related to a.s 
. view, including «dels ■o.ceming partio^lar goals as predictors of .ha.or 
,e.g., tl^eat reduction and profitable reward/cost o^tcc^s - BeCer, 1974, 
or ^e . genial decision-^i., prcesses <Kol>., Iversc„, Kreuter, 
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.' ■„ ,581,, The related, traditional persE«<*iva=, on 
•ho*^™,'. Christensen, 1944) further draw 

T^in Da*o, Festinger, 5. Sears, la-H) 
hunan notivation (e.g. . I^m.' 

ta«rd which h^vicr is directed, and the . learn , 

«,at th. per^-e^- -Id the desired c^cc^. -^^ ^ 

. ' omtribute to the develc^xi^nt of food gu . 

-^^^^ ^ , the ^.ivatit^^ - — 

„«,er health educUcn »terrals 1:^ . „^ of .li*ix.. 

. • ^-F mrticular health behaviors, and sugg 
. ur4erpirmngs of particui ^ vv^h^viors. In.Leventhal , 

with professionally recoTTpended behaviors. 

,3sir. "^*„;^^-^,,. ... pecle or 

Hirsc^s te^. J ^ ^ ^ 

, thenselves the art or p , ^^^^ 

4. able to articulate what these , goai 
.^^1 health goals, we «st ^ - ^ ^^.,.,4,.e..t.ese g.., ^ 

provide abstrac± Ic^ls or D ^^^^^^^ ^.^^^^^ 

inclv^in, speciali^t^ons on the ..ua^atiw. «r. woald 

^ auction, as well as psva^logv. ^^^^ '^^^ 

.tegrate *.t is. al^t crent 

•4.1, 4-TnPoretical and eirpiricai 
related consequences w.th theotet. . 

- V » in the renainder of this section, we wll 
^.ioral .ange. in ^ 

Ulustrate so.e of the^y 

^g,^i-^---y--^; _.^^^.„^andl.«l. 
precisely h™ li*= are to- be nade . 

■. depend on *e cognitive develofT^ntal level , 

lie lusesweet^ss .appeals to . very salient -to 
■ " .u.U.c.ulddis.ss the of sweet it^ 

children, nutriticxi 
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inter^cftheirrelation^iptc aental ' caries. aM fossiUy. *esity. 
^i. strategy see^s especially i^rtant with prW-UoW *iiare„ 
^ause they placa greatest ^asis on sweetness. *e less cario,enic ^ 
less clcrie^er^e ite^ within the sweets ™ c<»ia ^ P^intea cut ana 

* 

their consunption encouraged. 

. ' 1 nther fcxds diinensian beccmes 

As diildren develop and the "meal vs; other rooa 

^.e salient, the ccnsun^i« of ^als cul. li^ea to,its role in ' 
,ra^;Wya.Velc^nta„a-^ health in general. -Ac^aing tc ^e 
«atic.l POC -..ns^^icn Survey (-o . MiCle, 1,S0,, a>=cut 60-7C* c. 
a^iaren o. this age sna* ana snac. c^tri^te 2« c. ^eir aaily ^Icr- 

Heart study, tased on a mu* seller sample tut 
intake. The Bogalusa Heart stuay. _ . , 

,„-aepth interviewing, -a that o. the c^l-en snac^ ana that these 
.na.s ^ -. 3. c. .eir a^ily We - i^^eea. a ^eat^ source o. 
■ .Tories «^ a^ of the inaiv.aual ^Is Berenscn, . W^ter. 1,73). , 

^ nnri 95% more than 9 tines. The reimmiiig 
j^ut 5C^ ate 5 to 9 ti^s a day, and 25% nore th 

■ ^.-iiv Clearly, then, the nutritional quality of 
25% ate fewer than 5 tames daily. Clear ly, 

• .4- -Thus the oontritution pf shades to 
snacks is of ccx^siderable interest. Thus, -the 

>-,vv^ food quidance shcuia 

health should be discussed in 'educational progran., and food gu 

^-F anoropriate neal items, but also 
not oily encourage the consunption of aE5>ropria 

. ■ ■ ^..^iny. Rnacks to eat and \vhich ones -to avoid, 
assist children to distinguish which snacKs to 

.u- ^vsi-imal children, f or whcm the 
nutrition education with concrete operaticnai cn 

=.nri animal versus plant appear to be 
dimensions of d^ree of processing . and ammal v 

-~7 uite salient, th VTa-^eTdi:^ - U^ed with additional health 

„ces Of eati. these different Kinds of fa.s. Xn light of the 

■1 ^- „<<v,-ir. Vf'tween various dietary 
■ir.^ knowledge about the relation^ip tetween 
increasing Kncwieu^c ^ . . ' iq7q. 

• c^o-ipi-v for Clinical liutrition., 1979; 
components and health (American Society 
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^ ^.ause «,ese..^- ^ cate^-- - ^^^^ " 

l«,ar's (19S0) analysis of the HMIES aata. 
in alets of chiiaren accoranig to.D-yer s Uauu). 
• . , a telancea aiet ccJuli ^hasi.^^ with ■T.lanc^' 

purtha«,ra, the .aea of a balanc ^ . ^ ,iet of hi^ly 

referring to the apprcpriate apport.^* of a««nts ^ ^ 

=^ fooas plant ana aninBl ^ "^-^ 

prccessea an3 imniiiaUy prccessea fooas, plan 

items and snacks. 

' > • ^r^\ used bv nutriticnists to convert the 

A &xd guide is th^' maDor tool used _ ^ 

^^y. effects into useful guidelines about 
linkages bei^een focx^s and their health effects in 

. . . . The Four Food Groups guide was designed 25 .years 

how mudn of what to eat. The twi 

«.at people using it received enough protein and the 
aao primarily to ensure that people u y _ ^ 

. _ the health problems of the ti^. This guide 

nejor vitanans and nunerals - the heal P 

.as c^e ^er c^sidera.le c.icis. in recent years for its failur t 
agrees .e current diet-related health pr..^ of our ^ulation m Ugh 
dieta. P^actices. For exa^le, dental caries are a.re.lent 

' . U s (Kelly & Harvey, 1979) ^ food iten. 

finding anor^ cihildren m the U.S. (Kelly _ 

^.aini. sugars a.e an ^ '^r;;" 

.„.i.ti. ^ total aaily oalcio inta. CCala, »organ . ^. 

- ,,31,. B^ery p...cts, soft ar^s, a. -i. -serts are *e ^ 
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' »re either releoated to the'left-^''^"^ ■ 

BCca. 5>r6up syst™, swefet Items are either r eg 

^s^Uaneous (e-,- -ft a,V.. -are , suts-^ i.tc^ other 

,rips <for e«*le, Ml.- desserts into.dairy ^c*.. or .aXery products i.to 
«.e oereais ^cup, *ere t>*rare «=t d'istin^^aa frc other items ih. *e 
.,rcup. Wt is,, no special instructors are provided in this syste. for a 
C.SS -of' -it^ ««t is sJ c^spic^s ^ Children's diets, and -so pr^t 
Inddldren's classification Judgments ifi this study. _ 

^ernore. Cont^'s (1981) revi^ of grades K tirou* f .nutrition 
.aucaticn inacated that e^catic^l pr^ra^ U^f on t>,e ^ .»..^-ups 
^erally^are^^uccessful in --.anging eating h^vior.. ^ * -i^^e 

. . - on paper,' hypothetical meals tased on -the Four 

cMldren's ability '.o' select, on paper,. nypu . „ 

the faili^re to influence behavior suggests that the iuU,' 
Fc!od Groups, but the taiiure l-u . 

o£ Steps and prerequisites in the ccnmunications and 
sequence of steps cuiu f , 

- v^4.*-c:^^-isfied in the traditicxial approach. More 
self-regulation models are not satisfied ^ m ^ 

I . V -in a- study by Coate-s, Jeffery and'Slinkarci 
prcndsing is the aE5>rcach taken in a study by . . 

. ' A .nri 5 received 'instruction over .. 12 class 
(1981). Children in grades 4 and 5 . receiv ^ , ^ 

,.-u,.. The first fair topics in, the 

periods about "Heart Healthy foods. The ^ 

4.^ in terms designating occasions or 
• -I r^v^ivam were presented m renic u<= 
educational program were ijj.<= . ^ 

„ of-^ting: sna^, breast,, lu^ and dinner, .ese top.c^ 
^rrespo:.wia,categori.aticns.«,at«,e present study suggests vo.ld be 
ap.op.iate to pre^raUonal , a. concrete cperati«.l -ildren in these 
• grades, .e re„.ihing t«o topic,, "shewing, he to read la^ls ^• 
„„ .-.at. sugar, salt, . *lesterol, ■ and ^e heart" see. more 
appropriate to the ^e cc^itively advanc. Cildren. - 
ae^trated, ^^a^ this apprcch «as successful both in increasing ^»l-ge 
and inducing »re heal«,ful eating during the.periol o, e^luatic.. 
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In c^nclusiai, the findings of this study suggest that focd guides to 
used «ith Children should take into acoour* i>ot a,ly the current eating 
patterns of *ildren, but also ways to link aspects of feed to health 
outca^ aiat are developnentally appropriate and that connect with the 
.„«iva^ns of the learner. ,0£ the several n», guides that have been 
suggested in recent years to address ^re adequately toaay'. nutritional 
issues (e.g., Dodds, 1981, I.*ance, 1981, Pennington, 1981). the gui^e - 
suggested by Pennington additiWly appears to take into account ^ ot 
the features of focd that this study has fa»d are:salient to children. 'The 
g^ae. in outUne. is an inverse.- pyramid, which rec^nds sparse 
consuJion of sweet it^ (a.^ fats and alcol^l) - looatei in the apex of 
the iferse pyraMd, ' .n^derate consumption of ani^ fcods - located in th^ 
oentZ of the inverse »randd, and- liberal consunption of plant foods - 
Jed in the base of *e inverse p^d (i.e.) on top). M-1 - 
vided into high and low fat varieties, a^ plant foo3s are' subdivided 
or less c the basis of their degree of processing. Pennington 
eves «.at the "guide is simple e,»u^ to be unierstood 1^ ^Idren" 
1, p. 55) and the findings of the present study suggest a,at ads may be_ 
. aviously. the actual usability of the ^e *oid be tested with 
•hUdren. art this or other guides steuld be ™:dified aozordingly tb utilize 
prfsent and future infor^ticn atout d-ildren's cc«=epts and b^avior 
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Table 1 

criteria Used by Children to Classify' Focx3s 



Classes Formed 

1 . Traditional ^emantit 
categories 

2. Functional categories 



3. Nirt.riti6nal quality 



4. T^ste/ texture 



Food unknown or 
never tasted 



6. Preference 

7. Miscellaneous 



Mentoers 



Frequency 



e.g. fruits,' ineats, 
vegetables, breads, 
candy, desserts and others 



breakfast items 
lunch itears 
dinner foods 
snacks 

main course foods 



"junk" foods 
"nutritious" foods 
goodA»d 
healthy foods 
cavity foods 

sweet or sugary foods 
crunchy/crisp 
hard/ soft 
sliny 

fatty/greasy 
cold^ot/wet 



pinto beans 
beets 
> bagels 

liXe/disliT^e 

• 

foDds made with milk 

party foods 

things that will melt 

baked things 

foods that go in the 

refrigerator ^ 

foods to eat when it is 

cold outside 
salty things 



ido 



140 
47 
28 
35 

29 ' 
1 

49. 
2^ 
11 

9 

2 

1 

38- 
- 29 
3 
3 
1 
1 
1 

18 
8 
5 
5 



7 
1 
1 
1 
1 



1 
1 



lass is 115 a«3 frequencies 
Note. Ihe maximum ^^^"^^^^^3^ ^ia?en each use^ ncre than one 
idd" up to more than lib ^e^ 
criterion for classifying foods . 
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Table 2 

Major Food Categories Formed ty Children 



Groups fonned 



Percent of diildren forming 
each groap 



Sweets 

All 'sweet itans = 1 group 
Two groups: desserts, candy 

Meat and fish 

Meats and fish alone • 

Meats and fish With stews, sandwiches 

Fruits ;'' 
. Vegetables 

(Fruits and Vegetables together) 

Drinks 

(Milk in drinks group) 

Dairy 

Milk, cheeses, yoghurt 

Cheeses only (milk, yoghurt in other groups] 

Breads 

I 

Grains 

Breakfast cereals only (no other grains 
or bread) 

Starches (rice and noodles) 
Starches and breakfast cereals 



Breads and grains 
Meals 

Breakfasts 

Lunches 

Dinners 

Snacks 



100 

,70 

51 . 
50 
25 
48 

48 
32 



19 
30 
6 

20 



70 
30 



34 
36 



41 
24 



3P 



25 



Note . Percentages are calculatWa over the total sample 
of 115 children. 



36" 



24 
24 
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Table 3 



Children's Classifications of Foods of ^Special Interest 
for their Nutritional Signif icai\ce 



FOOD Group designation of food 
(percent distribution) 

Milk, regular, was classified 

With drinks (O.J., soda) 42 
With dairy, various 30 
With meals 18 
Others 

Milk, chocolate, was classified 

With drinks (O'.J., soda) 5A 
With \sweets 
With dairy 
With meals / 



Ice cream was classified 
With sweets 
With dairy, various 
Others 

Cheese was classified 

.with meals 
By .itself 

With dairy, various 
With "good foods" 
Others 

Yoghurt was classified 

With dairy or cheese 
With sweets 
With meals 
Others 

Eggs were classified 

With breakfast foods 

By itself 

With dairy 

With meat 

With "good foods" 

Others 



19 
15 
11 



70 
27 
3 



38 
24 
24 
8 
6 



33 
23 
12 
32 



40 
20 
12 
7 
7 
14 



FOOD Group designation of food 
(percent distributlony 

Beans were never classified with meat 

With vegetables 75- 
Alone 25 



Potatoes 

With vegetables. 
With dinners. 
- With grains and starches 
By itself 
Others 



Potato Chips 

With sweets in "junk" 
group 

As snacks with other 
non-sweet snacks 
In grains group 
By themselves 
' •'''Others * 



46 
26 
11 
10 
7 



29 

31 
19 
17 
4 
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Table k 



Children's spontaneous food classification groups 
obtained from cluster analysis 





a 
















O ^ 






c_ 
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03 
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03 

^ Q) r-^ CO 
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c 

(0 ^ 



CO 



Fruits 



Vegetables 78 
Potatoes |1 
Beans " 67 



'46 



29 



Meat 
Fish 



85 
79 



Sandwiches & 
mixed foods 48 



Rice & 
noodles 



45.5 



Cakes & 
Dess,erts 67.5 

Candy, ice- 
cream, snack 65 



Breads 

Breakfast 
cereals 

Waffles & 
eggs 



64 
88.5 

43 \ 



Cheese & 
yoghurt 43 



Milk, O.J, 
£1 soda 



36 



57 



\21 



•5 



14 17 20 



33 16 



8 10 



2 7 5 9 12 5 



8 3 4 ' 11 , 6 



9 17 33 
5 20 16 32 



32 



3 
4 



14 . .8 13 11 8 
18 17 13 11 4 



1 3 
r 



10 



6 
5 
8 

10 



8 14 18 10, 



6 
4 



8 17 



35 



9 10 .10 

35 24 16 9 
44 16 13 



13 13 9 24 44 
12 11 11 11 1° " 



14 13 



'21 



13 13 21 




•• -laritv index with a scale of 1 to 100. 
Values in the table are medians pn a ^xi^xi y ^^^^^ ^^^^ ^^^^^^ 33^^ 
Each value represents the percent of times any 
group by respondents. 
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Table 5 



Weighting of I1©SCM^^ Diiriension^" 
by each Cognitive Developtental Group 



Cognitive Developtental I^veL 



Pre-operational children 

Early concrete-cperaticnal 
children 

Late concrete-operational 
diildren 



Dimensions Obtained iron 

INDSCAL MDS Analysis 
1 2 



.51 



.51 



3 V ■ i 



.68 .38 .25 .25 



.45 .39 .35 



.38 . .44 " .41 



■0 
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Table 6 

Children's understanding. of nutrients as obtained 
from the'' open-ended interview 



NUTRIENT 



LEVEL OF UNDERSTANDING 



'Don't Know 
(% of 



'!Know" ' (% ^of subjects) 



Simple 



Cognitive subjects) Descriptions 
developmental (e.g. 



level 



good/bad, 
f ood^sources) 



More .complex descriptions 



PRCJlEIN 

Pre-operational 60 

Early concrete 36 

Late concrete 37 



22 
39 

26 



7 keeps you healthy 

25 gives energy; helps you 
grow; is a vitamin 

37 body needs; gives health,* 
energy, like vitamin 



VITAMINS 

Pre-operational 



Early concrete 0 



Late concrete 



80 



.74 



67 



20 keeps you healthy; differ- 
ent colors/shapes 

26 keeps you healthy; have 
proteins and iron 

33 keeps you healthy 



CARBOHYDRATES 

Pre-operational 100 

Early concrete 78 



Late concrete 64 



0 
11 

14 



.0 
11 

22 



something you drink, sugar; 
put into food-bad 

body needs; sugar; stuff 
from grains/cereal 



FATS 

Pre-operational 

Early concrete 
Late concrete 



AO 
36 



60 
36 

60 



0 are fat people; bad 

28 makes you fat; body needs; 
reserve energy 
* \ • 

33 makes yoy fat; body needs; 
reserve energy; "it's a lot 
of calories in food" 
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Figure Cations 

Pi^e 1. nations ^ fd^as in the .pace aefi-nea the ^irst two ^ 
ai^r^ior. Of «,e\»SC^ ^tiai^r^io:.! scalin, (^^, solution. ^ 
• .i^e 2. ^^itions Of fcc^s in relaticn to t.e t.ira ana four«. 
aiitensions of the MDS solution. 
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Dlmenr 



ion 2 



tplain milk 



orange juice 



^cVoc^ milk 



^cereal 
# oabncal 
^amcr. ch«esc 



yoghurt 0 ^^^^^^ 
waf'Clcs 



.eggs 



• cot. cjicc; 



twh. potato ^ 
tomato 

pin ricQ • ^ #4 • carrot 
noodlcn* Jbects, li 
•broccoli 
t itamlwich 

«nv. pot' 
Asa lad 

tsoup 

#spagh. mix 
# tacos 



meat patty ••^^ifg^^'^ 

^ , '•chicken 
steak » - 



I^Figure 



ijoHy 



^ bagel 



, ice cream 



^vatermelon 



apple 



^ jello 
0 choc. cf.Ue 



^tortilla 

a beano 
to 



P-^ctzeis. • -cookies*''^''"^ 
# twinkles 



4u 



Oimcn?'-ion 4 



cereal # oabncal 

tortilla ♦ 



^pln rice 



[Figure 2] ^ 



boet'^ca^^ot 
broccoli 9 

•tomato 
corn •^lijna beans 



wh. potato potato 

green pea ^salad 

watcnnelon • 



apple 



•bagel 

pin noodles • ^ 
^ cot. cneesti • 



jelly • 

pretzels*, , 

' twinkles » • 
omcr. rhc 

cooklcs#-'^Choc. cak 

sandwich • 

• candy 
t^^^^* spagh. mix ^ 

ice cream 



GOUp 

s • yoghurt 
^^-jello 



•orange juice 



• pin milk 



^•sodi 

choc, nllk 



".Joak 
chicken^ ^moat 



hot doq I 




patty 
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